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If»*«2j Witi^mi^PU Ir, Rh. Ru, hgisXXft 

WiTnWf^*^. Pt-Rh-0x/4»ib''<C5B 1 JSv ,Pt-Rh*^b''<C 
^m2m. *5J;Wt-Rh-0x^>P375e5^3^5:ffi;t, HS^ 

[f»*«8l . ttrfE±fl5®1S*s, Pt-Rh-Ox^i^t/iSSl 
Jl. Pt-Rh/«»ibi^C'5^2Jl. JoiWt-Rh-OxA^fj'tcS^ 
3^^{ffix.. IgSlg/SS^Wmi-Pg-f-S. f»3i?^7 

Ifi*3S9) tfltaTgi51i1iomiS;65^15nm<DJi:^^ 
WU, tfllSTgi5mi?i<7>S2^75S^50nni(OJp:$Sr*L, 

*3S 6 IZfB«4<iO ^ -V ^-5 ■> , 

[fs*^ 1 0 1 wi^T^m.m<om i g;4Si4i?pt-i3%Rh ■ 

[fS^^ill t«IfeTa5«1i<^^l@-iSPt:Rh:0=66: 
14:20cojg^*Ifi!cifc^/fi-L. MIS^2g>4SPt:Rh=»^87:l 
aroH^m^JtSr^L. Str!5^3g;S5pt:Rh:0=*^50:20: 

[iS*3Sl 3 1 fifrl5StS-4^ n*Si(IOO), n*if-)) i^]) 
=> WSiOj/Si*! J; O^SiOj/Si** lb 5 bilSi $ 
5, !f*^l 2{C|E4feO#-t^<->^'„ 

®tit1-?):^ffiT-$?oT. (a) S®±|CPt-Rh-Ox54^b. 
/ji-5^1gSrfl?fi£-t-5Xgt, (b) SSmi^ilcPt 



-Rh;5>fc/j:5^2SSr?^^-r5XSt, (c) ^^2 
®±tlPt-Rh-0x-4»P>?'jJSm3eSr?i^fi!cL. CltilcJ; t). 

Si, (d) l^f5 3.^±lc^a<*:S:?i^fi)c-r5XSi:. 
tfS*«l 5] ttlfSXie (a) , (b) iSitJJ (c) 

yi^:/$4x, ^tLT^IS^ 3^715, Ar+02#HM4'-C-;^ 

[fi^JSl 7] S^IBAr#H^;15, »«35mTorrCO;</p?.JE?r 
-5:LTBiJfaAr+02#ia^?)5, **)7inTorrW;^^ffi=Sr 

[19*^ 18] Ar : 02ltt)im20-AsccmX—^iZi^1tin 
5, fS*3^1 7t::f5«cWS!i5t:frS£= 

ffil5^2^*S, iii*)l 7 ^mX'^l$,^i\,. •tUTafrfeS3 

If»*3S2 0l ttrfSRF/-<!7-S;S;!i5i3JZ:^^' 
"3*«3l6!7.s/ W*JSl 9 |ifaiJcOMig:&feo 

m*iS2ii tfii5a«?fia;i5, striEji^fi£xe(Drpi^ 

450'CTfo 5 . 2 0 ICfE«wS!ijt:fe-ffi, 

If»*«2 2l fltFfe=5r^/^'>^'iSrT:=-y>-f-5Xe^ 

[fi*JS2 3] SfrlEr=— yUXS^S. *(«)650t:t;iT?.*J3 
0«-raff*Pix5. If 2 2 tCfe«c«SliiS:*ffi= 

[fS*3S 2 4 ] MfHT--yUX@;i5'>7i < h t500°C 
Sr±lHl5?a«(;iTtTt3ix5, f»*^ 2 3 tw|Bfc(7>lK{jt*- 

[If jftJS 2 5 ] MIES 1 m*K n*Si (100) , n*7K y 
y 3 >'/Si02/Si*5 J; OSSiOj/SiTl* b 5P/4» h'M^^tl 
5S«±liJ^fife$i^S, fS*3S 1 4 i;i|E«rosait:^)i, 

b'isiii^^ji^^-f-sxst, (b) ?nfsim±\z 

J;U!S2@>45TSi5mi«iSr«^-f5XSi, (c) 
giJmffi±lcKmft:^?i^fi)ct-5XSt, (d) g^T95« 

lif*3S2 7] mII2S2®±IC:^Jg®Sfk!^@^?i^^-t- 

2)XS-efcoT, stfiHxs (c) <og^^lc^f^:)i^5xm€r 
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jTai-xNbxOg, i6i:xfmmi^. pzT, ^ibm^i^mmm^ 
i^caffiw^ja^^tfDRAMT-fooT, ^mmmK sr 

i-xBaxTiOj, BaBijTaA^ m^V^^^MW^^h^i^UA^ 
hm^^i^^. DRAM, 

[000 1] 
[0 0 0 2] 

>'^Srll^LT#fc, OnishibJ^ FA Half-Micron Ferroe 
lectric Memory Cell Technology with Stacked Capaci 
tor Structure] , lEDM Digest of Technical Papers, 
p. 843 (1996); K. Shojiib, FA 7. 03 ai Vcc/2-pl 
ate NonvolatileDRAM Cell With a Pt/PZT/Pt/TiN Capa 
citor Patterned by One-Mask Dry EtchingJ VLSI Tec 
h. Symp. Digest of Technical Papers, p. 28 (1996) 

#fi9o {■^m'mm'^xmisi.^iMfir^x(D:si:w^(K>fym\± 

mi*, ^^''<'y^TunMt LTPt/TiN/TiJj^y v-y = 
'.yzf^ifmmt^m^^hin^x^fz, ^<Dmmo:>mmu!K^ 

TiN^®i65^{t:$iX-5r t*5iU!, -ero^t-Pt^JJTiN 
ii^hmm-f^^tX'h^tL, wixll. K^3J5Pt^*iio 

-cTiN^ffi'-iiia Lfc^«, i^m.TX'n^mm.i^^i^f^ 
coreiicgw^s, ^i«36oo'c~7oo'cj; >9Sv^?as (ccoiaa 

gfv'/i'ri^Kr^ (PZT)S fcfd:SrBi2Ta209(SBT)co J; p 
^tto5;«^^tt^S«5gWM^*5ii5a/j^§s^®fls^ ^ U 5rii 
[0 0 0 3] 

[^mmm\..i:o t-r^^^\ e&(Pt)f4, ■?:cDSi^ 



SjcSrBSJt-t-^fcfctc:, Ptm^iSiiSiStgicorBH^iSiOa^^y 
T^^{»X.S::t;45i£i>SX'fo5o SiOj^l^JiDx., Ptgt 
Si0jSiora<55gE«ttSrffi]-h$-li:5fc«)t;i$ hti^im 
^SfflV^PjixT^rfc. LA^LTi'^'FB^S^^Jtfci: UTt, 
Ptiiro«ffi±lc:iii^, t u 5/^'^i^(^?i^fig!i5m^$n 
5, ri^l4, ii5fi*aS8#»Pti:Sii:<?5FBlOf|ft|!f5I>»5;p$«] 

;!l»'it)bc#V^ (iji<j50nin~100nm(^)rBl) t,<^-C-fc"!)#, L 

Pt«^SiSr<iK:SPZT=¥-\'^^->^!!i5, ^-T* ^'/i^ 

(1-?'j;i:>*>, ^>;®3g^)coii*pic^oT;^>i' yg^-m?^^ 
^t$lcpzT/pt#ffi(;l^ov^T^FB^a^^cos^g{c J; 19 ^@ 

^t<^WM (■f'^iioh. RuOj, La,.xSrx03(LSC0), YBajx 

Cu3O7-x(YBC0)/j:ii') Srfflv>5t, ^<Dmmt:h^m& 
■^X'pfj:<xti>o wCogs:S»4, PZT/Kfk^^lfSfCtStt 

19 J;<-^ife-t-5::t(-±5o U^^U. ^{kifeim^^/PZT^ 

[0 0 0 4] #giS[m®f<ki^/:&Jl®^^;6^ PZT»a<^j£ 
^nrtfco LSCO/Pt, Ru02/Pt*;<tO5Ir0j/Ir;4^ -g^?^ 

L75>L, PtICfcftS y-^'HJftfilllte^i: LTi^< , 5fe 

[0 0 0 5] >^y^t:ffl<pmii->^T-A(4, EfMtT^m^ 

tc, mfii»4. ^^y-fe/i'«it<DH9:ftf*:rt(C*«$ix#/i 

mma^i 1 ^-v^^v'^*— >^y-tr-'K- 

T<OXoXi>i>-<tX'h^ : 
: 

• i0iS<OfflSi7isa^«®--tt«i-r'5WSrlS5Jh1-'5:i i r 
[0 0 0 6] Ptmfiij3<J:UfagmK^ki^/;feMmiS»4, ± 
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mm^M U-CI4Pt/TiN/Ti/^ D->V=' ^ LT 

DRAMi^:ffl{c:>!tL-Cf4Ru02/TiNi:*lC, PZTi^iU^SBT, /<C 

o'C£i±) ^ascorBi, TiNgtt^aciKfb^nscoT', pt 

[0 0 0 7] ±I50 (t5j;Wtii<^) amSr^S^-tirSm 

[0 00 8] ^^B^^ir^^ib±lB^SJl?<^^pp^lI,^^^^?*■r 

C: *3 (t -5 *S<^ii^ 
[0 0 0 9] 

[^IIS:fi?*-t-5fcfeW#©] Sffiil'Ji^^ 

mmt(om\mn^tifzmmf^^m^?>^^y<i^i'X'h 
[0 0 10] ^^m(ottf-m^£mmw^mxii. mts-^m^^ 

Pt. Ir, Rh, Ru, AgjoJ;tJ^^ix5>(0-g-^A»^;^c5i¥7i^lb 

[0011] *^e^co$ js/iHife^g^-cii, Mis 
t Mt2K««^ i <o mi^mm ^tiftm2 ^mm<m 

[0 0 1 2] :^mm<o:^h\^»m^£mmwi^x'n. mis 

[0013] :^^m(o:^h\:Ltij-mf£mmmmx\'ii. mm 

[0 0 14] Sn!EStg±IC?K^$nfcT 

tl5ffi^S/6S, Pt-Rh-0x/4>^''<e5^1®, Pt-Rh^>t3/j:5^ 
2^. iaJ:i/Pt-Rh-0x/»»b?*i-5S3eSr{i^, H^^SS 

[0 0 15] *^i^<73$figneiijg^^T'*±, mtd.mmi^ 

[0016] loClifJS/i^JS^^T'li, fiUIS 

iSiSmSE*^ Pt-Rh-0x^»ib<C5Sie> Pt-Rh7»»P>'tS 
B2g. *5j;t/Pt-Rh-0j,7!i^e>''J5m3@5ril^, 1 

[0017] *5gBJ<73$ blCjfil^jiSJgffi^-ei*, «fF!B 
TasmeiWH 1 g;!l5*^15nm<D'ji:§ ?rW L, fIIET?a5l:<l 



m 3 ® ^S*t30nin(73jf: $ >^*-t--5 . 
[0 0 18] *^l^co$P,(::$fig;i^ifeffi1tT-li, fifllE 
T95«^1<D^ 1 ®;!iS|ilSPt-13%Rh*^t>/iS, 

[0 0 19] ^^m(D^ hiz»m^j:Mmmmx'i-x. mm 

^ L . 2 g ;4SPt : Rh= ^«)87 : 1 3<75m^-a^Jt ^r^ft" 

L , MISH 3 g >i5pt : Rh : 0= ^50 : 20 : 30(0 J^^m^tt ^ 

[0 0 2 0] :^^m<o$ h\c»m^j:^mmmx'i-t. mm 

n-'Si(lOO), n*;}^y ->!; =>>'/Si02/Si±5j;t/SiO 
[0 0 2 1 ] ( a ) £tS±f-Pt-Rh-Ox 

^^b^^camissrff^^-rsxst. (b) ■^mim±i^ 

Pt-Rh^^?3/^5S21^Jf^^S1-5XSt. (c) I^S2 
jfitcPt-Rh-OxTi^Pj/^SHSgiSrJi^^Sb, mt::<t 13. 
tmim. S2g*3j;t/^3g;JSTa5tt«^«^-r5X 

St. (d) tm3m±i^mmt^^ifm-r^T.nt. 

[0 0 2 2] 3|s:^?go$fiS/i^iS^^^|-e(±. BflfEXm 
(a) . (b) *3J;tJ5 (c) 7i5. RF;^^-?^^ y v^cij; 

[0 0 2 3] Jfc^l^co^ f>t:i»jinc*i£ffiisr-f4, mm 

m2mA\ hTi^mn.'^x^y<v$' V >'if^n. ^\.xm 
[0 0 2 4] :$:?^m(o^hiz.tij-m^£^m.mmx\i. mm 

02#afvi45. »^7iiiTorr<0;</;^JESr5fi-r5 = 

[0 0 2 5] :^^m(r>^ (^{zttf-m^immmmx'ii. af : 

OaJt ;45*^20 : 4sccni-C'— ^ICtSfcixS, 

[0 0 2 6] ^^m<o$ hiz-nrnfimmmrnxn. mm 
mimtK f!^3^mxmf&^ix. mmm2mt>K mi i 

[0 0 2 7] 2^^?^CD$ bdifii'kllJfiffi^Tli. BtJfS 
[0 0 2 8] *^^CD$ P>(Ci[fii/i^Jgffi1t-C-{i. mIfS 

wmm.iii. mmwM-iM<jyf^m^^°cx^^. 
[0 0 29] i?~'^mp^h\z.umiiWmMm<.x\t. mm 

[0 0 3 0] i^%^<r>^ h\mwt.m:mm.x\±. mm 

T--yUXS30S. ^650*ClC-Ciiit)305>ra=fTfc'n5o 
[0 0 3 1] *3gPJC0$ ^(^$fia/i*Jg^«T'fi. SUfE 
7'--/UXS7!iS'>/j;< t tSOCC^ilHlStaSlCTtTt? 

[0 0 3 2] *||B^o$ Pjf^ifJS/iUJSIB^-Cfi. mifS 
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mimi)^. n*Si(100). n*;Ky ■>!; 3 WSiOj/SiiJitJ^S 
iOz/Si e> Tic 5 1* $ ti 5 £S±lc jfM $ ix 5 . 

to 0 3 3] (a) &m±\z^mmim 

i^hf£?yfHimi:m^i-6Xmt. (b) f^^im±i^ 

^v^m2mtiTummt;mi$.i-?>i:m.t. (c) ist^ 

Sfii±l^^mSrJi^^i-.5Xet, (d) S^Ttlsm^ii 

[00 3 41 *|gPjw»ia/j:*i6flH«-C'(i, siiism.2e 

(c) OMi-tft)ix5XSSr^ fjfc-a-^-rSo 

[0 0 3 5] SS-hicffM^HfcTaJfl: 

mm^nitmmii^ x_ 5 * -v /■? i^^^m^. t^mm 

SrBijTai-xNbxOs, *3<tt7@^*, PZT. fihlTK 
[0 0 3 6] S*g±(iJ^fig^lxfcTei5 

jjs, &^mm tmcmmto^mir^t^Dmixh^iX . ^ 

mmmK Sr,.xBaxTi03, BaBijTajOg, iSXUmmmt^ 

[0 0 3 7] t)^Tf^ffllc:-o^,^TI5iB^•r5c 

[0 0 3 8] 3*^li^^;^^y*3iU5DRAM, 

[0 0 3 9] fc5^Jfe?i^ffiiC*5V>T. T§|5«<S«iitl* 3 

m^^i^i^o ±§IIM liPt-Rh-Ox 
[0 0 4 0] 3S^m<*e»4:i<OTa5tt^i«3t±lC?g^$ 

■[0 0 4 1] ±^mmM. ^mmi^nzm^^hx^^ 



(d m.mBl^ ^ „ Pt-Rh^ <?5Pt-Rh-0xS ± IC 

X. ^-ry<'>-^mm^^^-r^o 
[0 0 4 2] sxTi^^-rx 0 fm<D%mmt'ii?:.mn<r> 

[0 0 4 3] 3f:^?^(73dE-^y<>>^(i, JSi^lTI-:^^^ J; 5 

[0 04 4] *^?gO:¥-r-'-«v'i5'(4,.ffiHfc3il§®;t#tt 
[0 0 4 5] 

-r^>°->i5'm^*^ 4^y ->y 3>'7'7^Sr:^L-C ^7 Vv» 

[0 0 4 6] m^ti. m9o'^^txm<o'f''<'<:^^i. ^ 

«tLfc®ffi*3j:r/tt:Sfc®iSr#i-S, (TiSi^i 

fc^TaSiaX^l OtJS, 4< y y = ^7*7 J^8 

ixSo TiOj(Sfcf4Ta)®2 0 ;55>:r^{t:i^g i OJtli?F$fi£ 

TiNg3 0;J5^2 OidJ]^^^ Jx5, Pt®4 0 
/iSgS 0±l::jg^$H5, RuOj (*fc(±LSC0*fc(4Ir 
02)e5 0 3)Sjl4 0±{c?i^^$^xS„ ^2 0~5 0*ST 
tisS^StHit^jgfigL. ^coidPZTe ocDi ^ tmw^n. 
^UPci^J&i&^m,, *PjaaSr-fflv>e>ti-5PZT(i, K 

^JK^^ (Pb, ZifcimiW K— f^-^/Sr-^tf) ^^ts. 

ia$^X#5o PtS4 O*3j;t;«Ru02@5 Ofi, PZTSfi^m 

it^X'h^„ TiSijglO. Ti^2 0*;<J;U?TiN^ 3 0 7J5 

•3. 4oSfcl45o(0^/j;5groJi^fi5cSr£>®i:-t-?,, L 

i: V ^ 5 ffij*-) K> * IC!£i>^T' fo 5 o - n»i 

x^^i±(r>mmii^x^iim 3 of^sffbt v> 5 p^mn'^h 
-5. 

[0 04 7] :*:%BJroTa5m^x/<'r' ^ 5rlll 1 
®1ii(4, 3®«3tPt-Rh-Ox/Pt-Rh/Pt-Rh-OxSrai^i: L 
TV>5, Pt-Rh-0x9 OA^hfaT^^mmit<i(!imii^iS. 
8 0±lC?g^5n5, Pt-Rhl 0 0;i^e>?i5t'ra^Jl^ 
fiim9 o±\zm^$!ti^, Pt-Rh-0x*>e>i'.e.5±Sl5^Jl®e 
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imm 1 1 OdSifrae 1 0 0±\zm^^ix^, PZT<Di. 

o^i?^mm.w-m 1 2 o/jj^ms 1 1 o±\m^^ix^, 

J19 0. 1 0 0*J<tt/l 1 014— ^iZJioT. ^■y/^v' 
fEr'y^^' SrffM Lfc, TBKIk^S 9 0 It, Tyu=i'>' 
±USi 1 0{iArfcJ;O!02#ia^'f'T-;^^-«s/^' y v-^^^ 

ix5o y V^^ICIi, Cooke Vacuum Productsffif 

(0 0 4 9] ii:^2-l' Vf^*3j;U5J|C$0. laS'f >"9=-<^^ 
ftcoPt-10%Rh-g-^^-ys/ S^rffll/^fc, mfiiiSrS^taa 
450°C, RF/<!7— SOW (*5l6ff/in2>'-«l7— SfS) T-J^fiK L 
fee jSafiAr;^^-?-;/:? y Vi/fC^LTtiSmTorr, Ar*3j;tK) 

V^fco Ar:0jjt5r20:4sccmT— :e{::*t}^Lfc^^Ar*5j; 
Wj;^^-?-;/;? y >'^Sr?Tofco Jg^BtFB^Ii, TSPJl 9 0 

{c*fLT:3 5>rBi. fra^i ootc^pfLTi 75>r^, ±m 

mi 1 0tC*i-bT6^)-F^T-fccyto TSBaa«3g^¥iS 
rBn*Si(100)<OSt5 8 0_hl;iff$^Kb/Co ^ SUcO* 
Jgffi^li. n+Tj^y i^y r'WSiOz/Si. *5 iU^SiOj/Si*?? 
S^8 0 5r^VNT«fig;$ix5, 
(0 0 5 0] fc^t^S^EffSfeS:^«9l*<fcfei;iStS8 
OiJr}S}^*3j;t/flM,SiLfc, mifeSSiioilJ^xKySiStgi 

lSil{<OS¥iiiB{:iOV^T»4s G. Yiiai.Xm. Sayer, Ceram B 
ull. , 70, 1173 (1991) ?r#fi8.o PZT)K«Oj?:§l4, 
nffljt&li J;oTS'J:e-r5 i:, ^3000A-Cfooyh„ iSkv^ 
T% ^m^m.T. ^^l=^*F'f>T650t:(wT30^)-F^T = 
-/UL, PZTSI^'W--in7'^;*-r.h*aco^$S<k^ii^L. 

(-lia5m<Sfi, Pt-Rh/Pt-Rh-Ox/Pt-Rhg-Cfoofc) o J: 
•3f¥L< (4, Pt-Rh-Ox^ 1 3 0(1, ^mMfi^m 1 2 0± 
l-JgfiJccFtT-^., :&SPt-Rhg 1 4 one 1 3 0 

ami-s ±Si5Pt-Rh-0xS 150^5, ^140± 
±gi5m®(4M 1 3 0~ 1 5 0 Sr-^tp. ± 

^mmi:Tpmmtm-comM^i^TX'mi$.Ltir^. m 

•^^i^fefflv^itSo ■?:<^^, w(OtSjt(*i^600t:ic-C30 

(00 5 1] 7-tf7;i-- K^:^»gL^^3t)£ (RBS)Srfflv^ 
rm^lScoMfigjoiUSff^ilra'J^Lfc. Xi^IsliJf (XRD) 

i:m\'^xpzm<r>nmii!iiisxxfmif^^m^ti, m^m 
t)m^m. iAmim^'^xm<omm^tM^itc 



Technologies of Albuquerque, NMSI{<DRT66A5^^I|7^ 
;^^-Srffll.>Sr iCi ijaiJ^Lfco ttoitmjJfE (do) 
y — ^fl;jjE^Kiethley617 7*0 ^7-=5':7'/l'fl;^f+5rfflV^ 

Migci LTgS4^ffioy-^'mgfD^sij:^bfco 

(0 0 5 2] Si02/SiatS±l-J^fi)c^n7tl47!)>i9<75mfii 
K(;i&l|-r5RBS^3£iS^ii, SJ^^14;^/-«5'2J' y ^i/idJ: 

oTjSy^Lfco RB S v'? ^ U— ixg Vco^:^(4, f^fijc 

= 66:14:20-efe5®!'fk'^^-efe5. ^ WeiilS^miTiclt 
iiiPf.Rh = 87:13-efoS&JS^T-fo.5o ±lfl5^ib#^S 
f±, M^#Mfi£lt*5pt:Rh:0 = 50:20:30-Cfe5^^t;'fe^-e 

LT±a5jl>6S30ninT'fc-o^, 

(00 5 3] Pikr^m^'pxi^i^^titi'pm-^m.mi-x. 

^-ffy hi:Jtl55LTRh/i)Sl3%ffi*»5, Ptiltfei-^ tR 

Rhfc J: tJ!PtcOi^:)^/5Sa^SK{l:fe (RhOx* fcJlPtOz) 

•rSo L^^L, Rh(4@?m{C*f-rSMfPt±/4Sii5<, PtlcJt 

i^®{C*3V^TRh(0®3fe«)'i^^Bt;4se:: t) #S, 4 ocD^Jf 

^>hyo-yi:m^^xm^^titz0'm<Dmm^<vrm 

ro}g{n:45SrS!l^-f"'5 i , 18 m 0hm-cm~24 0hm-cm(O$QH 
(0 0 5 4] 0 314, Oj^gST, 700'ClCT605J-rBlT- 

— -/i-Lfc^, n*SiStg±co^e®1lBI*3J:WtlfroRBS 

^^i? h/USr^-r. r03^llf4, Pt/SitO^'^ (PtJJi 

U5Si£0pi;6'(O«S|5/6s^»7lci3 ->7 hLfc) lc:lt'<T, Pt-R 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize an electrode structure, and to 
reduce a leakage current by forming a lower electrode of a metallic 
oxide layer and a metallic layer in a capacitor, forming a metallic oxide 
onto a substrate and constituting the metallic oxide so as to contain 
the same metal as the metallic layer, 

SOLUTION: A lower electrode is composed of a three-layer structure, 
a lower metallic oxide layer 90 consisting of Pt-Rh-Ox is formed onto 
a substrate 80, and an intermediate metallic layer 100, made up of 
Pt-Rh and an upper metallic oxide layer 1 10 composed of Pt-Rh-Ox, 
are further shaped. A capacitor is configured by forming a ferroelectric 
layer 120 such as a PZT, a Pt-Rh-Ox layer 130 as an upper layer, a 
metallic Pt-Rh layer 140, and an upper Pt-Rh-Ox layer 150 onto the 
upper metallic oxide layer 110. Accordingly, a diffusion into the 
substrate 80 of oxygen/movable component of a ferroelectric film is 
prevented, even after exposure in an oxidizing atmosphere at a high 
temperature, and the fatigue characteristic and leakage-current 
characteristic of the ferroelectric film are improved. 
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